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Abstract
Immune checkpoint inhibitor (ICI) treatment is an integral 
part of second line treatment of patients with urothelial car-
cinoma (UC) as well as in first line in cisplatin-ineligible pa-
tients with PD-L1 positive tumours. A substantial proportion 
of patients with bladder cancer have been treated with in-
travesical Mycobacterium bovis BCG in the past. Although 
it is rare, disseminated infections with Mycobacterium bovis 
have been described, but not in association with ICI treat-
ment. We herein report a case of destructive monoarthri-
tis caused by Mycobacterium bovis in a patient previously 
treated with intravesical BCG and a recent initiation of the 
ICI pembrolizumab in first line for metastatic UC. A culture 
of synovial fluid from the involved wrist was positive for My-
cobacterium bovis. Based on whole genome sequencing 
based-subtyping, the identified Mycobacterium was shown 
to be related with the previous BCG instillations. Because 
of severe complaints and progressive destruction of the pa-
tients’ wrist, it was decided to interrupt the pembrolizumab. 
At that moment, following the seventh cycle of pembroli-
zumab, evaluation showed a partial disease response. Fol-
lowing systemic treatment with triple combination therapy 
(Isoniazid, Rifampicin, Ethambutol) and surgery, the com-
plaints of the wrist gradually improved. This is the first report 
describing a disseminated Mycobacterium bovis infection 
in a patient treated with an ICI and previous BCG instilla-
tions for bladder cancer. This is of relevance, because an 
increasing number of bladder cancer patients, previously 
treated with BCG instillations, will be treated with an ICI in 
advanced disease setting.
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Background
Patients with non-muscle invasive urothelial cancer 

can be treated with intravesical administration of Ba-
cillus Calmette-Guérin (BCG), a live attenuated strain of 
Mycobacterium bovis (M. bovis). In general, this treat-
ment is well tolerated, although disseminated BCG in-
fection can occur. This is uncommon but a well-recog-
nized complication of intravesical BCG treatment [1-4]. 
The underlying mechanism by which intravesical BCG 
leads to systemic infections is not fully understood. The 
rate of osteoarticular side effects after intravesical BCG 
therapy ranges from 0.5 to 1 percent [5].

Despite treatment with intravesical BCG and TURB, 
approximately 40% of the patients progress to muscle 
invasive disease and progression to metastatic urotheli-
al cancer occurs in 20 to 30% of these patients [6,7]. In 
patients with metastatic urothelial cell carcinoma with 
progressive disease following or during first line plati-
num based chemotherapy, the FDA approved treatment 
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subsequently treated with a triamcinolone injection of 
the wrist. The working diagnosis of his rheumatologist 
was a monoarthritis either as a first sign of a starting 
rheumatoid arthritis or otherwise a paraneoplastic syn-
drome. Awaiting further diagnostic procedures and the 
subsequent decision concerning the treatment of the 
patients’ advanced urothelial carcinoma, it was decid-
ed not to start disease modifying ant rheumatic drugs 
but to continue with local intra-articular triamcinolone 
injection when indicated. Two weeks following the first 
cycle of pembrolizumab, the patient developed a clear 
increase of complaints of his wrist for which he received 
an intra-articular triamcinolone injection again. This 
time without significant effect. Plain radiography of the 
wrist showed an increasing osteopenia. An MRI scan 
and a diagnostic puncture with aspiration of the syno-
vial fluid of the left wrist were performed. The MRI scan 
showed a very active synovial inflammation and serious 
erosive changes of the intercarpal and carpometocar-
pal joints. The culture of the synovial fluid turned out to 
be positive with M. bovis. The identified M. bovis strain 
was compared with the M. bovis strain used in BCG in-
stillations, by using whole genome sequencing (Table 1). 
In this analysis WGS patterns were compared between 
2 available BCG vaccination strains, 1 BCG instillation 
strain and the strain of our patient. The latter and the 
BCG instillation strain turned out to differ only 5 single 
nucleotide polymorphisms (SNPs). To show a correla-
tion, strains should differ less than 12 SNPs. Based on 
the performed analysis, it can be concluded that the ar-
thritis in our patient was caused by an M. bovis infection 
as a consequence of his previous treatment with BCG 
instillations.

Triple combination treatment was started with Iso-
niazid, Rifampicin and Ethambutol, with discontinuation 
of Ethambutol after one month based on the resistance 
pattern of the identified M. bovis. Unfortunately, two 
months later the complaints aggravated caused by an 
ongoing bacterial arthritis with extension to the ulno-
carpal, intercarpal and carpometocarpal joints with 
secondary abscess formation for which the patient un-
derwent surgical debridement and synoviectomy. After 
recovery from surgery, the patient remained free of 
complaints. Isoniazid and Rifampicin were discontinued 
9 months after initiation. The pembrolizumab was kept 
interrupted and 8 months later there still is an ongoing 
partial response of this treatment.

with an immune checkpoint inhibitor (ICI) targeting PD1 
or PD-L1 (pembrolizumab, atezolizumab, durvalumab, 
avelumab, nivolumab) as second line treatment [8-12]. 
There have been only a few reports of a flare of tubercu-
losis in patients treated with immune checkpoint inhib-
itors (ICIs), but no reports of M. bovis related infections 
[13-17].

Here, we present a patient previously treated with 
intravesical BCG who developed a fulminant M. bovis 
related mono-arthritis during treatment with pembroli-
zumab for advanced bladder cancer.

Case Presentation
Our 64-year-old Caucasian male patient was diag-

nosed in January 2017 with a non-invasive papillary car-
cinoma of the urinary bladder (cTaG3). He was treated 
with 6 cycles of intravesical BCG. In May 2017 a re-trans-
urethral resection of the bladder (TURB) showed a T1G3 
urothelial cell carcinoma for which he received re-in-
duction with 6 cycles of intravesical BCG. Unfortunately, 
the patient developed metastatic disease in June 2019. 
As a results of preexisting grade 2 tinnitus the patient 
was deemed to be cisplatinum ineligible and therefore 
PD-L1 expression was assessed by immunohistochemis-
try on tissue derived from the earlier TURB by using the 
Dako PD-L1 IHC 22C3 test. Based on a combined posi-
tive score (CPS) result of >10, the patient was candidate 
to be treated with pembrolizumab. In July 2019, treat-
ment with pembrolizumab 200 mg (q3w) was initiated. 
Response evaluation following cycle 4 showed a partial 
response based on RECIST 1.1. [18]. Adverse events 
were fatigue grade 1 and a rash grade 1 according to 
the Common Terminology Criteria for Adverse Events 
(CTCAE) Version 4.0 [19]. The patient reported also in-
creasing pain and impaired movement of his left wrist.

Six months before the initiation of the pembrolizum-
ab the patient presented at the outpatient rheumatol-
ogy clinic with a slight synovial swelling of the left wrist 
without impairment of the joint. Retrospectively the 
first complaints of the wrist started some 18 months be-
fore and gradually evolved over time. Analysis revealed 
a markedly positive IgM-rheumatoid factor and a nega-
tive anti-CCP and no abnormalities were seen with plain 
radiography of the wrist. Treatment with a non-ste-
roidal anti-inflammatory drug (ibuprofen) was initiat-
ed. Because of an insufficient effect, the patient was 

Table 1: Differences in SNPs (number) based on WGS.

NLA001900744 M. bovis BCG 
vaccin strain 1

M. bovis BCG 
vaccin strain 2

M. bovis BCG 
installation strain

WGS fingerprint 
type

NLA001900744 - A003
A004 27 - A004
A005 61 46 - A005
A003 5 24 58 - A003

A003: M. bovis BCG installation strain; A004: M. bovis BCG vaccin strain 1; A005: M. bovis BCG vaccin strain 2; NLA001900744: 
M. bovis strain of the patient
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was described to be increased on CD4+ T cells but not 
on CD8+ T cells compared to healthy controls, while ef-
fective anti-tuberculosis treatment was associated with 
downregulation of PD-1 on CD4+ T cells [28,29]. One 
study suggests TNF-alpha may be the driver of TBC reac-
tivation associated with PD-1 inhibition [30].

In conclusion, we present a patient with a prov-
en BCG-instillation related M. bovis mono-arthritis in 
whom a relatively indolent inflammation changed into 
a fulminant and severe arthritis during treatment with 
an immune checkpoint inhibitor. The aggravation of the 
inflammation could be a result of the ICI used. To our 
knowledge this is the first case in literature. Clinicians 
should be aware of this complication since an increasing 
number of patients will be treated with ICI in advanced 
urothelial cancer setting after previous treatment with 
BCG instillations.
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